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Introduction
     It has been reported worldwide that health problems 
caused by environmental pollution disproportionately 
affect unborn babies and small children. It is also 
known that children go through some developmental 
phases that are highly sensitive to certain pollutants. 
When unborn and small children go through physical 
and mental development, different organs develop at 
different times, and as such, some organs are more 
sensitive than others to certain materials during 
certain developmental phases. In addition, some 
researchers support the so-called Barker hypothesis, 
which suggests that low nutritional conditions before 
birth result in lifestyle-related diseases later as adults. 
Moreover, despite the improvement of medical care 
and welfare, it is thought that the incidence and 
prevalence rates of some health conditions such as 
allergies are higher among the current generation than 
previous ones. 
   Furthermore, children are more passive than 
adults when it comes to exposure to environmental 
pollutants. Children’s characteristic behaviors, higher 
food intake per weight compared to adults, and their 
distinctive metabolism of environmental pollutants, 
mean that children typically suffer greater exposure to 
environmental pollutants than adults. 
    In recent years, there has been growing worldwide 
concern over children’s vulnerability to environmental 
changes, and studies have been conducted in the 
United States and elsewhere to understand the 
relationship between the environment and child 
health, to find ways to protect children’s health, and to 
use the findings for disease prevention and treatment. 
This article introduces worldwide trends in these 
studies, particularly studies in the United States, 
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which are conducted at the largest scale, to suggest 
future directions of study for Japan. 
Background
   
   That the influence of environmental pollution on 
children should be more seriously considered was 
clearly acknowledged internationally for the first time 
in the 1997 Declaration of the Environment Leaders 
of the Eight on Children's Environmental Health. 
The declaration gave the protection of children's 
environmental health the highest priority among 
environmental issues, and it was agreed that, within 
the jurisdiction of each minister, research on the 
relationship between child health and the environment 
should be promoted and that the findings should be 
reflected in risk assessments and standard-setting.  
   In the United States, the National Academy of 
Sciences reported in 1993 on the health risks of 
dietary exposure of infants and children to pesticides 
in “Pesticides in the Diets of Infants and Children” and 
proposed that children’s vulnerability should be taken 
seriously. In response to the report, the Environmental 
Protection Agency announced new policies in 1995, 
taking into consideration health risks to children. 
Additionally, the Food Quality Protection Act of 1996 
was passed, requiring the Environmental Protection 
Agency to take into account children’s vulnerability 
when setting safety standards for pesticides and 
residual contaminants. In 1997, President Clinton 
signed the Executive Order on the Protection of 
Children from Environmental Health Risks and 
Safety Risks and established a task force concerning 
environmental protection and safety for children. The 
Environmental Protection Agency and the National 
Institute of Environmental Health Sciences launched 
a research project on children’s environmental health 
and disease prevention. This effort eventually led to 
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the National Children’s Study as discussed below. 
In addition, it required that environmental standards 
in the United States clearly show consideration for 
risks that are particular to children. As a result, risk 
assessments for children are now included in every 
document providing a scientific basis for setting 
environmental standards. 
   In Europe, an environmental policy for the 
protection of children’s health was established at the 
Third Ministerial Conference on Environment and 
Health in 1999. At the Fourth Ministerial Conference 
on Environment and Health in 2004, the Children's 
Environment and Health Action Plan for Europe 
was adopted and the member countries committed 
themselves to developing and implementing national 
environment and health action plans for children by 
2007. In response to these developments, Denmark 
and Norway began national epidemiological research 
projects on child health. 
   In Japan, the Ministry of Environment established 
a study panel on children’s environmental health in 
2005 and has been examining the issues and studying 
overseas research trends. The ministry is planning to 
begin a national study in 2010, and it launched a pilot 
study in 2008. 
   Cohort studies, which follow the same subjects 
for a long period of time, are being planned in 
countries around the world since they are the most 
suitable method for finding the causes of diseases in 
epidemiological research. It is particularly necessary 
to conduct continuous studies when evaluating effects 
on children at every developmental phase from before 
birth until adulthood. Many large studies of adult 
health have been conducted worldwide with the aim 
of finding and preventing lifestyle diseases and the 
risk factors for cancer. One characteristic of research 
on child health is that children’s relationship with the 
environment changes as they pass through different 
developmental phases from before to after birth. In 
other words, children’s susceptibility to environmental 
changes differs depending on their developmental 
phase. Susceptibility is also known to vary according 
to the different structures and functions of organs. 
Thus, the importance of conducting cohort studies 
through different developmental phases is more 
significant than with adults. Furthermore, these studies 
have been planned and implemented in different 
countries because independent research is considered 
necessary due to the close relationship between child 
development and genetic, socioeconomic, and cultural 
factors (Figure 1). 
Large Epidemiological Studies 
in the United States
   Among studies that are currently being planned 
or implemented worldwide, the National Children’s 
Study in the United States is the largest. The Child 
Health Act, passed in 2000, authorized the National 
Institute of Child Health and Human Development 
to carry out a nationwide study. The start of full-
fledged studies was delayed due to the changing 
administration and difficulty in acquiring sufficient 
funding. However, the implementation of pilot studies, 
research planning, selection of research areas and 
research implementation organizations, and other 
preparations were completed. The full-fledged studies 
officially began in January 2009. 
3 -1 Character is t ics of  the Nat ional 
Children’s Study
    The National Children’s Study provides a model for 
a national research project targeting a great number 
of people. Using epidemiological terminology, 
the study can be termed a positive cohort study. 
However, the study goes far beyond the framework of 
epidemiological studies in medical science, especially 
in social medicine. It takes into account every factor 
of people’s everyday life and the environment and 
attempts to clarify the relationship between these 
factors and the growth, health, and safety of unborn 
babies and children. The environment that the National 
Children’s Study covers is not only limited to physical 
and chemical environments but includes a wide range 
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Figure 1 : Child Development and Environmental and 
Other Factors
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of factors such as genetic and socioeconomic factors 
and lifestyles. However, it is not possible to study 
the relationship between these numerous factors and 
every effect on health that can be caused by these 
factors. Therefore, more than 100 research hypotheses 
were examined during the planning stage, and as a 
result, the following core hypothesis topics have been 
established (Figure 2). The core study hypotheses 
were examined and proposed by working groups 
established by a federal advisory group. The topics 
of the core hypotheses can be roughly divided into 
pregnancy, birth, reproduction, children’s physical 
and mental development, asthma, obesity, disabilities, 
their relationship to exposure to environmental 
pollutants and social factors such as family and 
neighborhood characteristics, and also the correlation 
between these factors and genetic factors. In other 
words, the National Children’s Study covers a wide 
range of study topics involving different agencies and 
departments, and as such, the study is not conducted 
by a single organization. (Within the Japanese 
government, examples of such organizations include 
the Ministry of Environment, the Ministry of Health, 
Labour and Welfare, or the Ministry of Education, 
Culture, Sports, Science and Technology.) The study, 
which is about to be fully implemented, does not stand 
out from other large cohort studies when we look at 
the target population of 100,000 or the length of the 
study (more than 20 years). However, considering that 
new legislation was passed to support the study, it is 
truly a national project.
3-2 Organization and Funding of the 
National Children’s Study
   As shown in Figure 3, the National Children’s Study 
is mainly administered by the National Institute 
of Child Health and Human Development, which 
is a subordinate institute of the National Institutes 
of Health (NIH). Additionally, an interagency 
coordinating committee (comprised of the National 
Institute of Environmental Health Sciences [another 
subordinate institute of NIH], the Environmental 
Protection Agency, and the Centers for Disease 
Control and Prevention) coordinates interagency 
cooperation systems and policy issues. The Program 
Office is the main body responsible for implementing 
the National Children’s Study and is located in a 
suburb of Washington, D.C. Some 23 full-time staff 
members from epidemiology, medicine, statistics, 
sociology, and other disciplines of study are allocated 
among the following divisions: general affairs/
accounting, protocol planning, environmental 
measurement, analysis/sample maintenance, 
information technology, data management/security, 
and public relations/regional coordination. In addition, 
the Coordinating Center (a private contractor) provides 
day-to-day coordination and support services. The 
Coordinating Center is also staffed with specialists 
(whose specialties correspond to those of the 
specialists at the Program Office) and their assistants, 
providing services including coordination among the 
Study/Vanguard Centers around the United States. 
   The National Children’s Study aims to follow 
approximately 100,000 children and has chosen 
105 study locations to represent the whole country 
by employing a multistage-clustered probability 
sampling approach. The study will ask women of 
childbearing age in specified neighborhoods at each 
[Pregnancy Outcomes]
1.Birth defects from impaired glucose metabolism
2.Increased risk of preterm birth from intrauterine exposure to mediators of 
inflammation
3.Increased risk of fetal growth restriction, preterm birth, birth defects, and 
developmental disabilities in children born through assisted reproductive 
technologies
4.Maternal subclinical hypothyroidism and neurodevelopmental disabilities/
adverse pregnancy outcomes
[Neurodevelopment and Behavior]
5.Non-persistent pesticides and poor neurobehavioral and cognitive skills
6.Prenatal infection and neurodevelopmental disabilities
7.Gene-environment interactions and behavior
8.Prenatal and perinatal infection and schizophrenia
[Child Health and Development]
9.Family influences on child health and development
10.Impact of neighborhood and communities on child health
11.Impact of media exposure on child health and development
12.Social institutions and child health and development
13.Influences on healthy development
[Asthma]
14.The role of prenatal maternal stress and genetics in childhood asthma
15.Exposure to indoor and outdoor air pollution, aeroallergens, and asthma risk
16.Dietary antioxidants and asthma risk
17. Social environmental influences on asthma disparities
18.Early exposure to structural components and products of microorganisms 
decreases the risk of asthma
19.Environmental exposures interact with genes to increase the risk of asthma 
and wheezing in children
[Obesity and Growth]
20.Obesity and insulin resistance from impaired maternal glucose metabolism
21.Obesity and insulin resistance from intrauterine growth restriction
22.Breastfeeding associated with lower rates of obesity and lower risk of insulin 
resistance
23.Fiber, whole grains, high glycemic index and obesity and insulin resistance
24.Genetics, environmental exposures, and Type I diabetes
[Injury]
25.Repeated mild traumatic brain injury and neurocognitive development
26.Behavioral exposures, genetics, and childhood or adolescent onset 
aggression
27.Antecedents and resiliency to traumatic life events in childhood
[Reproductive Development]
28.Hormonally active environmental agents and reproductive development
Prepared by the STFC based on Reference[2]
Figure 2 : Core Hypothesis Topics of the National 
Children’s Study
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Figure 3 : National Children’s Study Organization Chart 
Table 1 : Changes in Funding for the National Children’s Study (Dollars in Millions) 
Prepared by the STFC 
　Questionnaire (mother, father)
Family structure, demographic variables, health conditions, 
medica l  h is tory ,  income,  d ie t ,  l i fes ty les ,  hous ing 
characteristics, pets, use of home appliances, occupations, 
hobbies, etc. 
Biological 
samples
Cord blood
Endocrine disrupting chemicals, hormones, infection/
in f l ammat ion / immun i t y /a l l e rgy  marke rs ,  g lucose 
metabo l i sm,  chemica ls  (meta ls ,  o rgan ic  f l uo r ine 
compounds, etc.), genetic markers
Blood (mother, father)
Endocrine disrupting chemicals, hormones, infection/
i n f l ammat ion / immun i t y /a l l e rgy  marke rs ,  g l ucose 
me tabo l i sm,  chemica l s  (me ta l s ,  o rgan ic  f l uo r i ne 
compounds, etc.), genetic markers
Breast milk Antioxidants, phytoestrogens, chemicals
Urine (mother, father, children) Drugs, chemicals, cotinine, etc.
Vaginal swabs Bacterial infection, antibodies, cytokines
Placenta, cord, meconium Antibodies, cytokines, chemicals, etc.
Hair, nail, saliva (mother, father, 
children Cotinine, mercury, cortisol
Environmental 
samples
Indoor air Particles, volatile organic compounds, aldehydes, nitrogen oxides, ozone, carbon monoxide, etc.
House dust Allergens, endotoxins, metals, pesticides
Drinking water Disinfection byproducts, volatile organic compounds, metals, pesticides, coliforms, etc.
Soil Metals, pesticides
Noise
Medical testing
Physical attributes Height, weight, abdominal circumference, skin fold thickness, etc.
Blood pressure
Ultrasound assessments
Clinical assessments (pregnancy, 
newborn)
Mental and physical development
Items in parentheses are the study subjects
Table 2 : Summary of National Children’s Study Questions 
Prepared by the STFC 
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study location to participate in the study. The study 
plans to follow children from before birth until age 21. 
About 50 Study Centers, which will be responsible 
for one or multiple study locations, will be selected 
among applicants. As of the end of year 2008, 27 
Study Centers had been selected. Additionally, the 
seven Vanguard Centers have been conducting pilot 
studies since 2005 and continue to serve as Study 
Centers. Many Study Centers take the form of a joint 
study organization led by a university working with 
their neighboring universities and medical institutions. 
These Study Centers will implement local studies 
under the Program Office and the Coordinating 
Center. 
   Annual funding levels for the study are shown 
in Table 1. Approximately 50 million dollars were 
already spent during the planning phase, and in fiscal 
2008, the annual funding reached 110 million dollars.
3-3 National Children’s Study Questions 
and Methods
   The study questions can be roughly divided into 
influences on health and environmental exposures 
(Table 2).  Methods of collecting information are 
diverse: questionnaires via home visits or phone 
interviews; collection of cord blood, blood, breast 
milk, and other biological samples and analysis of 
these samples for various exposure indicators, effect 
indicators, and genetic markers; collection of indoor 
air, drinking water and other environmental samples 
and analysis of these samples for chemicals and 
other substances; clinical assessment data at medical 
institutions; and mental and physical development 
assessments through various medical exams. The 
previously mentioned hypotheses are based on the 
mutual effects of genetic and environmental factors 
and the study questions reflect these effects. The study 
will be carried out at different developmental phases 
such as before pregnancy, during each trimester, when 
children are newborns, infants, young children, and 
youths. The study questions are different for each 
phase and the target population includes not only 
mothers and children but also fathers.
Research Trends in Europe and 
Other Countries
   Figure 4 shows major cohort children’s studies on 
the environment and health from around the world. In 
addition to the United States, Norway and Denmark 
are conducting large birth cohort studies as national 
projects. Norway’s study began in 1999. Since then, 
pregnant women have been enrolled continuously, and 
approximately 90,000 people had participated as of 
2007. In this study, children are followed until age six. 
Denmark’s study began in 1997 and approximately 
100,000 people had participated as of 2002. It is 
not clearly set how long children will be followed. 
The studies in both Norway and Denmark address 
pregnancy, birth, child development, asthma, and 
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Figure 4 :  Major Cohort Children’s Studies on the Environment and Health around the World 
The reference[3] was partly modified by STFC
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other illnesses. In contrast to the National Children’s 
Study, the studies in Norway and Denmark did not 
formulate hypotheses before implementing the studies, 
but rather intend to collect as much information as 
possible. Various registration systems related to birth 
and medical care exist in both countries, making it 
easy to conduct these studies. 
   In Korea, the Ministry of Environment has been 
leading a follow-up study until age five in three 
cities, including Seoul, since 2006. The study collects 
information about biomarkers in blood and urine, 
physical and mental development, and allergies and 
asthma. It aims to study how environmental exposure 
affects the health of mothers and children.    
Research Trends in Japan
5-1 Existing Research
   The Hokkaido Cohort Study led by Hokkaido 
University is the largest study in Japan.[4] The study, 
which aimed to enroll approximately 20,000 pregnant 
women in Hokkaido between 2002 and 2005, plans 
to follow children until age five or six and is still 
ongoing. The aim of the study is to find susceptibilities 
to birth defects and hormonally active environmental 
agents. The study includes measurements of various 
hormonally active environmental agents in mothers’ 
blood, cord blood, and breast milk and also genetic 
analysis.  
   Additionally, in fiscal year 2004, the Research 
Institute of Science and Technology for Society 
launched an R&D Project: Identification of Factors 
Affecting Cognitive and Behavioral Development of 
Children in Japan Based on a Cohort Study (FY2004 
to 2008) (the Japan Children's Study). By taking 
the cohort study approach and targeting infants 
and small children, the study aims to determine 
the influence of social and living environments 
on mental, physical, and language development as 
well as their mechanisms, in particular, the neural 
base for social skills and the acquisition process 
during different developmental phases. The interim 
evaluation conducted in July 2006 recognized its 
significance as a prospective longitudinal study. 
However, it determined that it would not be viable as a 
longitudinal study because it lacks an integrated study 
plan or a design for important details, and, as such, the 
study was cancelled in fiscal 2008.[5] 
   The Ministry of Health, Labour and Welfare is 
conducting the Longitudinal Survey of Babies in the 21st 
Century, following approximately 50,000 babies born 
in Japan in the periods between January 10 and 17, 2001 
and between July 10 and 17, 2001.[6] By continuously 
studying actual conditions and changes over the years 
of babies born in the first year of the 21st century, the 
survey aims to obtain basic information for making, 
planning and implementing ministry policies. Survey 
questions include guardians, cohabitants, employment, 
5
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Figure 5 : Implementation System for the National Study on Children’s Environment and 
Health conducted by the Ministry of Environment 
The reference[7] was partly modified by STFC
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working hours, parental sharing of household chores 
and child rearing, housing conditions, efforts and 
attempts at child rearing, advantages of having a 
child, disadvantages of having a child, worries and 
anxieties about child rearing, breastfeeding, income, 
the child’s diet, health, lifestyles, plays, etc. The 
survey uses questionnaires and is conducted every 
year as an approved statistical survey by the Statistics 
and Information Department of the Ministry of 
Health, Labour and Welfare. Some survey questions, 
such as children’s living environments and parental 
perspectives on childrearing, can also be seen in the 
hypotheses of the National Children’s Study. The 
targeted dates of birth are limited (approximately 4.6% 
of the total births in 2001); however, all Japanese are 
the subjects, and the collection rate for the first survey 
was high at 87.7%. In the following fiscal years, the 
collection rate surpassed 90%, and approximately 
39,000 people answered the sixth survey in 2007. The 
very high follow-up rate is probably due, in large part, 
to the fact that it is conducted as a national statistical 
survey. However, the surveys are conducted via mail 
and are limited to self-completed questionnaires.  
5-2 New Trends in Environmental Health at 
the Ministry of Environment
   The Ministry of Environment has been holding 
international symposiums and conducting research 
on children’s environmental health since 2003. 
In 2006, in response to proposals by the Ad Hoc 
Committee on Children’s Environmental Health, 
the ministry launched a priority project study on 
children’s environmental health and began exploring 
the necessity for a large epidemiological study. Based 
on the result, a pilot study for the National Study on 
Children’s Environment and Health was launched in 
fiscal 2008. A full-fledged study will begin in 2010, 
aiming to follow approximately 60,000 children 
throughout Japan until age 12. First, some ten Unit 
Centers will be selected throughout Japan. They 
will be comprised of social medicine, obstetrics and 
gynecology, and pediatric departments at universities 
and research institutes. With cooperation from 
regional medical organizations, these Unit Centers 
will be responsible for enrolling pregnant women, 
collecting biological samples, and other operations 
that require contact with the target population. 
In addition, a Core Center will be established at 
the National Institute for Environmental Studies. 
The center will be responsible for planning and 
coordinating the overall study, maintaining biological 
samples, and managing data and information (Figure 
5). The study addresses issues similar to those of the 
National Children’s Study, including the relationship 
between exposure to various chemicals and physical 
and mental development, birth defects, allergies, and 
metabolism and endocrine-related disorders, as well 
as related factors. The study will be finalized through 
the examination process, which includes publicly 
inviting people to propose hypotheses. The study aims 
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Figure 6 : Summary of the National Study on Children’s Environment 
and Health conducted by the Ministry of Environment 
The reference[7] was partly modified by STFC
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to follow children until age 12; however, whether the 
study should be extended and how long biological 
samples should be maintained will be reevaluated 
before the study ends. 
Future Issues and Prospects
   In recent years, in other disciplines as well, countries 
worldwide have been conducting large national studies 
targeting people. It is thought that each country 
intends to collect information about the people in these 
studies as part of its national strategy and accumulate 
it as intellectual property for the health and medical 
care of future generations. The United Kingdom, 
for example, is conducting research to determine the 
effects of lifestyle, the environment, and genetics, 
targeting 500,000 adults.[8] Japan launched the 
BioBank Japan Project and provided approximately 20 
billion yen to analyze genes over a period of five years 
between 2003 and 2007 and collected blood samples 
from about 200,000 people. Similar research is being 
planned and conducted in the United States as part of 
its national strategy for science and technology. The 
National Children’s Studies can be characterized in 
the same way. 
   As can be seen in the United Kingdom’s 
epidemiological study elucidating the relationship 
between smoking and lung cancer or Japan’s multi-
purpose cohort study (JPHC Study) by the Ministry 
of Health, Labour and Welfare that found cancer-
related factors, many large epidemiological studies 
targeting adults have been conducted around the 
world. However, few large epidemiological studies 
have targeted unborn babies and children. Countries 
worldwide have been promoting research on child 
health and the environment since the vulnerability of 
children began drawing attention in the international 
community, as can be seen in the 1997 Declaration of 
the Environment Leaders of the Eight on Children's 
Environmental Health. Furthermore, it is thought 
that each country intends to accumulate intellectual 
property concerning the people’s health and medical 
care as part of its national strategy. 
   There has been increasing concern about children’s 
living environments both administratively and 
academically as exemplified in the Longitudinal 
Survey of Babies in the 21st Century conducted by 
the Ministry of Health, Labour and Welfare, the 
pioneering Hokkaido Cohort Study subsidized by 
the Ministry of Health, Labour and Welfare, the 
Japan Children’s Study conducted by the Research 
Institute of Science and Technology for Society, and 
the National Study on Children’s Environment and 
Health planned by the Ministry of Environment. 
These studies were planned with specific goals, and 
these goals and their study subjects are similar to the 
hypotheses of the National Children’s Study. However, 
the United States combines different hypotheses in 
one national research project, and as such, there is 
a difference in national strategy between Japan and 
the United States. If we consider the difficulty of 
carrying out a cohort study and correlating diverse 
factors concerning child health and development, 
it is necessary from the perspectives of scientific 
rationality and research efficiency to find ways to 
verify objectives and hypotheses in each field on a 
common basis. 
   For research on child health and the environment, 
the longitudinal cohort study approach is common 
worldwide. This is because, as previously mentioned, 
cohort studies are recognized as necessary to evaluate 
long-term health and the many factors affecting 
it throughout the different developmental phases 
extending from before birth to adulthood. However, 
in Japan, due to a lack of appropriate institutions to 
carry out a long-term study, the Japan Children’s 
Study did not turn into a longitudinal study, although 
evaluators recognized the importance of the study 
as a prospective longitudinal study. This exemplifies 
the difficulty of implementing a long-term cohort 
study targeting many people’s lives in Japan. Other 
difficulties include securing long-term funding and a 
lack of specialists and public support systems. 
   Furthermore, the National Children’s Study 
takes multiple approaches to obtaining continuous 
long-term cooperation from the target population. 
Communicating with the target population is, of 
course, emphasized. The study attempts to establish 
cooperative relationships with local organizations, 
institutions, and affiliated groups at various levels 
and allocates specialists to the core divisions at the 
regional study centers in order to maintain those 
relationships. The National Children’s Study calls 
this division’s work “community outreach.” Japanese 
epidemiological researchers also recognized the 
importance of community outreach, which is 
equivalent to nemawashi (consensus-building), as can 
be seen in the Japan Children’s Study. However, while 
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[1]     NIH News, National Children’s Study Begins Recruiting Volunteers, January 13, 2009 :
http://www.nichd.nih.gov/news/releases/jan12-09-NCS-Recruiting.cfm
[2]    The National Children’s Study Research Plan, September 17, 2007 :
http://www.nationalchildrensstudy.gov/research/studydesign/researchplan/Pages/ResearchPlan.pdf
[3]    Environmental Health Department, Ministry of Environment, March 2008, Report from the Committee on the 
Epidemiological Study for Children’s Environmental Health : http://www.env.go.jp/chemi/report/h20-02.pdf
[4]    Hisanori Minakami, Welfare, Labour and Science Research Subsidies Report, “Congenital Defect Monitoring 
through a Positive Cohort Study Focusing on Understanding Risk Factors of Hypospadias and Cryptorchidism 
and Receptivity to Endocrine Disruptors,”  2007    
[5]   Evaluation Committee, Research Institute of Science and Technology for Society, Japan Science and 
Technology Agency, Evaluation Report: Interim Evaluation for R&D Program Projects, R&D Program 
“Brain-Science and Education (Type II),” R&D Focus Area “Brain-Science and Society;” Annual Evaluation 
for the R&D Project: “Identification of Factors Affecting Cognitive and Behavioral Development of Children 
in Japan Based on a Cohort Study (Japan Children's Study),” 2007 : 
http://www.ristex.jp/examin/brain/plan/pdf/ind04.pdf
[6]   Statistics and Information Department, Minister’s Secretariat, Ministry of Health, Labour and Welfare, the 
Sixth Longitudinal Survey of Babies in the 21st Century (Fiscal 2006), 2008 :
http://www.mhlw.go.jp/toukei/list/27-6.html
[7]    National Study on Children’s Environment and Health Homepage, Ministry of Environment :
http://www.env.go.jp/chemi/ceh/index.html
[8]    UK biobank: http://www.ukbiobank.ac.uk/
they thought that it should be considered when they 
implemented the study, they later failed to incorporate 
it into the organization or study elements. 
   As the growing concern for privacy protection 
suggests, the relationship between the bodies 
responsible for implementing research and the 
target population has been greatly changing. In any 
large national research that attempts to accumulate 
intellectual property concerning the people’s health 
and medical care, it is necessary to systematically 
communicate to the target population in a precise yet 
easy-to-understand manner how research results will 
benefit the individual and public health and welfare as 
well as the environment. 
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